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DOCUMENT TYPE: Journal 

LANGUAGE : English 

AB End- stage human heart failure is assocd. with changes in 

expression of steady-state mRNA (mRNA) levels. These changes correspond 
to alterations in protein levels and myocardial function and may have 
clin. implications regarding etiol., clin. state, or prognosis. However, 
anal, of mRNA levels in endomyocardial biopsies can be accomplished only 
by the quant, polymerase chain reaction, which is difficult to 
standardize. The aim of the study was to evaluate whether the RNase 
protection assay is applicable to measure mRNAs of multiple genes 
simultaneously in small amts . of ventricular myocardium comparable to 
myocardial biopsies. Total RNA was prepd. from left ventricular 
myocardium from terminally failing hearts with idiopathic (n=9) or 
ischemic cardiomyopathy (n-7) and from nonf ailing control hearts (n=10) . 
MRNA was measured by an optimized RNase protection assay for the 
.beta . 1-adrenoceptor , the stimulatory G protein . alpha . -subunit 
(Gs.alpha.), phospholamban, the calcium ATPase of the 
sarco-plasmic reticulum (SERCA) , . beta . -myosin heavy 
chain ( . beta . -MHC) , and the atrial natriuretic peptide (ANP) . We 
extd. 10. 7.+-. 2.1 .mu.g total RNA from three myocardial biopsies taken in 
vitro. All of the six genes were measurable in duplicate in a total of 7 
.mu.g RNA. MRNAs of . beta . 1 -adrenoceptor , phospholamban, and SERCA were 
lower in failing than in nonfailing myocardium by 50%, 33%, and 42% resp. , 
whereas .beta. -MHC and Gs.alpha. mRNAs were unchanged. MRNA of ANP was 
expressed at high levels only in the failing myocardium, providing a 
highly specific and sensitive marker for discriminating nonfailing and 
failing hearts. A direct comparison with ANP and Gs.alpha. levels 
obtained by Northern blot anal, with 7.5 .mu.g total RNA showed a good 
correlation between the two methods . The RNase protection assay is thus a 
suitable method for simultaneous measurements of multiple mRNA levels in 
human myocardial biopsies. Changes in mRNA levels closely 
reflected those identified by other methods using larger amts. of RNA. 
Increased myocardial ANP mRNA levels detd. by the RNase protection assay 
may serve as a mol . marker of heart failure. 
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AB We have isolated a novel, high Mr protein from human retinal 



pigment epithelial cells and endothelial cells by affinity chromatog. on 
Sepharose 4B. Two polypeptides are present on SDS-gels on the 8 M urea 
eluent with apparent mol . mass of .apprx.210 and 47 kDa. In the absence 
of diethiothreitol, the two polypeptides migrate as one protein band with 
an apparent mol. mass of .apprx.550 kDa. "Piglet", as this mol. is 
tentatively named, is present in retinal pigment epithelial and 
endothelial cells of several species, but could not be detected in the 
nonepithelial cells we examd. Immunof luorescent localization using an 
antibody to the 210-kDa polypeptide revealed a filamentous network in the 
cytoplasm of cultured cells. This antibody was used to identify a 
cDNA for piglet in a bovine aortic endothelial cell expression 
library. Sequence data indicate a high degree of identity with non-muscle 
myosin II heavy chain. We subsequently found that piglet had an 
actin-activated ATPase activity, colocalized with actin in 
cells, and reacted on Western blots with a pan-non-muscle myosin II heavy 
chain antiserum. The protein was also recognized by antibodies specific 
for myosin heavy chain isoform A, but did 

not react with anti- isoform B antibodies. Although piglet has several 
features in common with known forms of non-muscle myosin II, the 
distinctly unconventional features it displays suggest that it is a novel 
myosin. 
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AB The DNA regulatory element (s) involved in . beta . -myosin 
heavy chain (.beta.-MHC) induction by the physiol . 

stimulus of mech. overload have not been identified as yet. To delineate 
regulatory sequences that are required for mech. overload induction of the 
.beta.-MHC gene, transgenic mouse lines were generated that harbor 
transgenes contg . serial deletions of the human .beta.-MHC 
promoter to nucleotides -293 (.beta. 293), -201 (.beta. 201), and 
-141 (.beta. 141) from the transcription start site (+1). Mech. overloaded 
adult plantaris and soleus muscles contained 11- and 1.9-fold increases, 
resp., in endogenous .beta . -MHC-specif ic mRNA transcripts (Northern blot) 
compared with sham-operated controls. Expression assays (chloramphenicol 
acetyltransf erase specific activity) revealed that only transgene 
.beta. 2 93 expression was muscle specific in both fetal and adult mice and 
was induced in the plantaris (10- to 27-fold) and soleus (2- to 2.5-fold) 
muscles by mech. overload. Histochem. staining for myosin ATPase 
activity revealed a fiber-type transition of type II to type I in the 
overloaded plantaris and soleus muscles. These transgenic data suggest 
that sequences located between nucleotides -293 and +12 0 may be 
sufficient to regulate the endogenous .beta.-MHC gene in response to 
developmental signals and to the physiol. signals generated by mech. 
overload in fast- and slow-twitch muscles. 
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AB The regulation of cytosolic Ca2+ concn. during excitation-contraction 
coupling is altered in the failing human heart. Previous 

studies have focused on disturbances in Ca2+ release and reuptake from the 

sarcoplasmic reticulum (SR) , whereas functional studies of the cardiac 

Na+-Ca2+ exchanger, another important determinant of myocyte homeostasis, 

are lacking for the failing human heart. Using a cardiac 

Na+-Ca2+ exchanger cDNA recently cloned from a guinea pig 

cDNA library, the authors investigated the gene expression of the 

cardiac Na+-Ca2+ exchanger in relation to the SR Ca2+-ATPase. 

Expression of both genes was quantified in left ventricular myocardium 

from 24 failing human cardiac explants and 7 control heart 

samples in relation to . beta . -myosin heavy 

chain mRNA by slot blot anal . Compared with patients with 

nonf ailing hearts, patients with dilated cardiomyopathy (DCM, n=13) showed 

a 55% increase in Na+-Ca2+ exchanger mRNA levels (P<.05 vs. control value) 

and a 41% increase in patients with coronary artery disease (CAD, n=ll) . 

In the same hearts, SR Ca2+-ATPase mRNA levels were decreased by 

50% in DCM and by 45% in CAD (P<.05 for both vs. control value) . There 

was a pos. correlation between Na+-Ca2+ exchanger and SR Ca2+- 

ATPase mRNA levels both in normal and failing human 

hearts, albeit with different slopes and intercepts of the regression 
line. The Na+-Ca2+ exchanger protein levels as assessed by Western blot 
anal, and normalized to .beta. -myosin heavy 

chain protein were increased in DCM and CAD (P<.05 and P<.01 vs. 
control value, resp.), whereas SR Ca2+-ATPase protein levels 
were reduced (P<.05 for both groups vs. control values) . Thus, the 
Na+-Ca2+ exchanger gene expression is enhanced in failing human 
hearts and may, in part, compensate for the depressed SR function with 
regard to diastolic Ca2+ removal. 
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AB The complete amino-acid sequence of the hinge region in the subf ragment-2 
(S-2) derived from adult chicken cardiac ventricular muscle myosin has 
been detd. by direct protein sequencing. The entire amino-acid sequence 
of this hinge composed of 143 residues was established by structural anal, 
of CNBr peptides, lysyl and arginyl endopeptidase peptides of 
carboxymethylated S-2. By sequence comparison with the corresponding 
region of the same chicken cardiac myosin which was recently deduced from 
its cDNA eight amino-acid differences were recognized. 

Comparing the sequence of this hinge with those of other cardiac myosins 

such as rat .alpha.- and .beta . -myosin heavy 

chains (MHC) , rabbit .alpha. -MHC and human .alpha.- and 

.beta.-MHCs relatively lower degrees of sequence identities, namely 74.8%, 
77.6%, 76.1%, 75.5% and 75.5%, are obsd. On the other hand, more than 
89.5% sequence identities are shown among these mammalian cardiac myosins. 
These results indicate that avian cardiac MHC has diverged earlier than 
mammalian cardiac myosin has diverged to .alpha.- and .beta. -MHC. 
Amino-acid substitutions in this hinge region form a. cluster on the 
C-terminal sequence region. On the contrary, in the N-terminal portion, 
completely conserved segments are obsd., suggesting that these regions may 
contribute to the myosin ATPase activity and muscle contraction. 
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AB A 14-kilobase-pair (kb) DNA clone (. lambda .HCMHC 8) was isolated 
from a human genomic library by hybridization with a 
cDNA for a rabbit cardiac myosin heavy 

chain. Clone . lambda .HCMHC 8 hybridized to RNA isolated from 

cardiac, but not skeletal, muscle and formed heteroduplexes with a genomic 

clone for the fast type of rabbit cardiac myosin heavy 

chain. Clone . lambda .HCMHC 8 represented at least the 3* half of 

the genome and contained >11 exons which together spanned 4 kb of the 

coding region (estd. to be 6 kb) . Probes made from . lambda . HCMHC 8 were 

used to rescreen the library to isolate overlapping clones and extend the 

sequence (estd. to be .apprx.25 kb for the whole gene, including introns) . 

A clone with a different restriction map was isolated, which suggested 

that man, like rat and rabbit, has 2 cardiac myosin 

heavy chain genes. These genes may code for proteins 

with different ATPase activities and may be expressed in 

different proportions in different cardiac states, including hypertension. 
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AB Human skeletal muscle myosin was more difficult to purify from 
actin and nucleic acid contaminants and was more 

labile than rabbit muscle myosin. Like the rabbit myosin ATPase 
(EC 3.6.1.3) activity, that of human muscle showed max. activity 
at Ca2+ concns. of 8.5-12.8 mM and pH 9.86. At pH 7.6, the human 
myosin ATPase activity fluctuated substantially in different 
expts. but was much lower (mean of 0.17 .mu.mol phosphate/mg protein/min 
(units)) than that of rabbit (mean of 0.33 units). The human 
myosin prepn. possessed noticeable cholinesterase (EC 3.1.1.8) (I) 
activity (1.1-1.6 .mu.mol acetylcholine/mg protein/h) , whereas rabbit 
myosin prepns . contained little or no I activity. Evidently, 
human myosin binds I mols. to form fairly stable complexes. 
During 4M urea-6% polyacrylamide gel electrophoresis (PAGE) of both rabbit 
and human myosins, much of the material, including nondissocd. 
myosin and myosin heavy chains did not enter 

the gel, but the material which did was sepd. into 7 bands. During 
SDS-PAGE, both myosins gave 3 light chain bands with mol . wts. of 13,310 
(LC3), 18,190 (LC2) , and 24,390 (LCI). However, the relative contents of 
these bands were different, with those for LCI, LC2 , and LC3 being 38.9, 
52.0, and 9.0%, resp. , for human and 24.0, 58.3, and 17.7%, 
resp., for rabbit. 



